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(54) Wheel balance weight 

(57) A wheel balance weight (1 0) is made from duc- 
tile cast iron and is formed by casting. The wheel bal- 
ance weight (10) includes a weight body (20) accurately 
extending along a flange (40) of a wheel and a clip (30) 
coupled to the weight body (20). The weight body (20) 
includes a groove (22) at a longitudinally central portion 
of the weight body (20). The clip (30) is fit into the groove 



(22) and is fixed to the weight body (20) by caulking the 
width sides of the groove (22). The weight body (20) may 
have a pillar (24) at a bottom surface (22a) of the groove 
(22) and a clip (30) may have an aperture (34) for ac- 
commodating the pillar (24). By caulking a head of the 
pillar (24) after letting the pillar (24) pass through the 
aperture (34) of the clip (30), coupling of the weight body 
(20) with the clip (30) is strengthened. 
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Description 

[0001] The present invention relates to a wheel bal- 
ance weight. 

[0002] In an automobile wheel assembly including a 
wheel and a tire, a dynamic imbalance may exist when 
the wheel is rotated. Generally, to compensate for this 
imbalance the wheel is provided with a balance weight. 
[0003] As illustrated in FIGS. 14 - 16, a conventional 
balance weight 1 includes a weight body 2 made from 
lead (Pb) and a clip 3 having an end which is embedded 
in said weight body. The technical specification of the 
conventional balance weight is determined by Japanese 
Automobile Standards Organization (JASO) . The man- 
ufacturing method and the specification thereof are as 
follows: 

[0004] Weight Body: The weight body may be made 
of lead (Ph). The weight body is manufactured by cast- 
ing. 

[0005] Clip: Clip is a hook for mounting the balance 
weight to a flange of a wheel. The clip may be made of 
spring steel. The clip is fixed to the weight body by em- 
bedding an end portion of the clip in the weight body 
when the weight body is cast. 

[0006] Su rf ace Treatment: S u rf ace treatment for pre- 
vention of rust and galvanic corrosion is applied to the 
clip. 

[0007] Heat Treatment To obtain an elastic charac- 
teristic, a specific heat treatment is applied to the clip 
before the end of the clip is cast in the weight body. Be- 
cause the melting point of Pb is low, the elastic charac- 
teristic of the clip obtained by the heat treatment is not 
degraded when the end of the clip is cast in the weight 
body. 

[0008] Recently, there has been a trend to avoid the 
industrial use of heavy metals such as Pb for the pur- 
pose of environmental protection. Thus, the Pb of the 
balance weight is apt to he substituted for other materi- 
als. 

[0009] As an alternative, from an industrial viewpoint, 
materials such as Fe or Cu can be used. Those materi- 
als are inexpensive, environmentally friendly and have 
a relatively high density. 

[0010] However, since those materials have a rela- 
tively high melting point, the following problems occur 
with respect to manufacture of the weight body and to 
coupling of the clip to the weight body: 
[001 1 ] First, in a case where an end of the clip is cast 
in the weight hody, since the melting points of the clip 
and the weight body are close to each other, the elastic 
characteristic of the clip is degraded or deteriorated, and 
the effect of the casting is weakened. If heat treatment 
of the clip is conducted after the clip is cast with the 
weight body, the condition of the heat treatment is se- 
vere because heat to the clip will he absorbed by the 
weight body, and, as a result, the heat treatment will be 
accompanied by an increase in cost. 
[0012] Second, in a case where a surface treatment 



is applied to the clip before the clip is cast with the weight 
body, the clip is exposed to a high temperature during 
casing, and the heat-treat ed surface is degraded. 
Therefore, various limitations or modifications of the 
s manufacturing will he necessary. 

[001 3] In order to solve these problems, the inventors 
have investigated manufacturing the weight body by 
cold forging and coupling the clip to the weight body by 
caulking. 

10 [001 4] However, there are the following problems with 
manufacturing the weight body by cold forging: 
[0015] First, cold-forging the material to the configu- 
ration of the weight body requires a large pressing force 
and a large-sized press machine which increases the 
manufacturing cost. 

[0016] Second, it is difficult to form the material into 
the configuration of the weight body in one pressing 
step; a plurality of pressing steps will he necessary. This 
results in a need for a plurality of sets of pressing dies 
20 which also increases the manufacturing cost 

[0017] For the above-described reasons, the cost of 
the balance weight will he high. Solutions for the cost 
problem are thus desired. 

[001 8] An object of the present invention is to provide 
25 a wheel balance weight which is preferable from the 
viewpoint of environmental protection. 
[0019] Another object of the present invention is to 
provide a wheel balance weight having a weigh body 
which is easy to form. 
30 [0020] Another object of the present invention is to 
provide a wheel balance weight having a clip whose 
spring characteristic and surface treatment layer arc not 
deteriorated during coupling of the clip to the weight 
body. 

35 [0021] The present invention consists in the wheel 
balance weight described below, and also in the meth- 
ods of its manufacture herein described, and in the com- 
bination of such a balance weight and a vehicle wheel. 
[0022] The wheel balance weight according to the 

40 present invention includes a weight body and a clip fixed 
to the weight body. 

[0023] The weight body is preferably made from duc- 
tile cast iron. The weight body includes a longitudinal 
portion extending in an arc along a flange of a wheel to 
45 which the wheel balance weight is to be coupled, a radial 
portion extending in a radial direction of the arc, and a 
configuration including a contact surface at which the 
wheel balance weight contacts the flange of the wheel. 
The weight body includes a groove at the contact sur- 
50 face at a longitudinally central portion of the weight body. 
The groove includes a bottom surface receding from the 
contact surface and a pair of side surfaces extending 
from the bottom surface to the contact surface at width 
ends of the bottom surface. The groove includes a radi- 
os ally extending portion which extends in the radial direc- 
tion of the arc and has a depth equal to or greater than 
a thickness of the clip. The weight body and the groove 
are formed by casting. 
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[0024] The clip is provided with elasticity. The clip ex- 
tends along the bottom surface of the groove of the 
weight body. The clip is folded at an end of the flange of 
the wheel so as to hold the flange of the wheel, and clip 
includes an engaging portion for engagement with the 
weight body. 

[0025] The clip is fixed to the weight body by disposing 
the clip in the groove of the weight body and caulking at 
least a portion of the pair of side surfaces of the radially 
extending portion of the groove thereby fixing width end 
portions of the clip. 

[0026] The weight body may have an engaging por- 
tion at the pair of side surfaces of the radially extending 
portion of the groove. The weight body engages with the 
clip at the engaging portion of the weight body in an at 
least radially inwardly direction of the arc. 
[0027] The engaging portion of the weight body may 
include projections projecting from each of the pair of 
side surfaces toward an opposed side surface. 
[0028] The weight body may include a pillar at the bot- 
tom surface of the radially portion of the groove. The 
pillar extends in a direction away from the bottom sur- 
face. The pillar has a head portion. The clip has an ap- 
erture for letting the head portion of the pillar pass there- 
through. The head portion of the pillar is caulked after 
the head portion of the pillar is caused to pass through 
the aperture of the clip when the clip is coupled to the 
weight body. 

[0029] The engaging portion of the weight body may 
include tapered portions formed at the pair of side sur- 
faces of the groove. The tapered portions of the engag- 
ing portion of the weight body are tapered such that a 
distance between the pair of side surfaces of the groove 
is decreased in a direction extending radially outward in 
the radial direction of the arc. 

[0030] The clip may have opposite side surfaces 
which are tapered such that a distance between the op- 
posite side surfaces is decreased in a direction away 
from the bottom surface of the groove. 
[0031] The above-described wheel balance weight is 
preferable from the standpoint of environmental protec- 
tion because lead (Pb) is not used. Further, because the 
weight body is formed by casting, forming is easy as 
compared with forming by cold forging. Furthermore, 
because the clip is coupled to the weight body not by 
casting but by caulking, the spring characteristic and the 
surface treatment of the clip are not deteriorated by 
heat. 

[0032] The objects, features, and advantages of the 
present invention will become more apparent and will 
he more readily appreciated by the following detailed 
description of the preferred embodiments illustrated by 
the accompanying drawings, in which: 

FIG. 1 is a cross-sectional view of a wheel balance 
weight according to a first embodiment of the 
present invention; 

FIG. 2 is a front elevational view of the wheel bal- 



ance weight of FIG. 1: 

FIG. 3 is a plan view of a weight body of the wheel 
balance weight of FIG. 1 ; 

FIG. 4 is a cross-sectional view of a wheel balance 
s weight according to a second embodiment of the 
present invention; 

FIG. 5 is a front elevational view of the wheel bal- 
ance weight of FIG. 4; 

FIG. 6 is a plan view of a weight body of the wheel 
10 balance weight of FIG. 4; 

FIG. 7 is a cross-sectional view of a wheel balance 
weight according to a third embodiment of the 
present invention; 

FIG. 8 is a front elevational view of the wheel bal- 
ls ance weight of FIG. 7: 

FIG. 9 is a plan view of a weight body of the wheel 
balance weight of FIG. 7; 

FIG . 1 0 is a cross-sectional view of a wheel balance 
weight according to a fourth embodiment of the 

20 present invention; 

FIG. 11a is a cross-sectional view of a caulking 
structure before caulking of the wheel balance 
weight of FIG. 10, which is applicable to any em- 
bodiment of the present invention; 

25 FIG. 11b is a cross-sectional view of a caulking 
structure after caulking of the wheel balance weight 
of FIG. 10, which is applicable to any embodiment 
of the present invention; 

FIG. 1 2a is a cross-sectional view of another caulk- 
30 ing structure before caulking of the wheel balance 
weight according to any embodiment of the present 
invention; 

FIG. 1 2b is a cross-sectional view of another caulk- 
ing structure after caulking of the wheel balance 
35 weight according to any embodiment of the present 
invention; 

FIG. 1 3a is a cross-sectional view of another caulk- 
ing structure before caulking of the wheel balance 
weight according to any embodiment of the present 
40 invention; 

FIG. 1 3b is a cross-sectional view of another caulk- 
ing structure after caulking of the wheel balance 
weight according to any embodiment of the present 
invention; 

45 FIG. 1 4 is a cross-sect bnal view of a conventional 
wheel balance weight; 

FIG. 15 is a front elevational view of the wheel bal- 
ance weight of FIG. 14; and 
FIG. 16 is a plan view of the wheel balance weight 
50 of FIG. 14. 

[0033] Portions common to all of the embodiments of 
the present invention are denoted with like reference nu- 
merals throughout all of the embodiments of the present 
55 invention. 

[0034] First, portions common to all of the embodi- 
ments of the present invention will be explained with ref- 
erence to FIGS. 1 -3 and FIGS. 11a -13b. 
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[0035] A wheel balance weight 10 according to the 
present invention includes a weight body 20 and a clip 
30 fixed to the weight body 20. 
[0036] The weight body 20 is made from a metal other 
than lead. Preferably, the weight body 20 is made from 
ductile cast iron. Ductile cast iron has a relatively high 
specific density and may be easily formed into a desir- 
able configuration by casting. Ductile cast iron has suf- 
ficient ductility and toughness and can he caulked to 
hold the clip 30. 

[0037] Ductility of cast iron is generally low Though 
high-manganese cast iron has a little more ductility than 
general cast iron, the high-manganese cast iron is ex- 
pensive and is difficult to use for the material of the 
weight body. Ductile Case iron is also called spheroidal 
graphite cast iron and is produced by adding magnesi- 
um to melted pig iron. By adding magnesium, graphite 
in cast iron is made spheroidal and ductile cast iron hav- 
ing a relatively high ductility is produced. 
[0038] In tests, it was confirmed that ductile cast iron 
had enough ductility enough to be caulked to hold the 
clip 30. As a result, ductile cast iron is a preferable ma- 
terial for the weight body 20. 

[0039] The weight body 20 defines a longitudinal di- 
rection extending in an are along an inside surface of a 
curled portion of a flange 40 of a wheel to which the 
wheel balance weight 10 is to be attached, a radial di- 
rection of the arc, and a configuration including a contact 
surface 20a at which the wheel balance weight 10 con- 
tacts the flange 40 of the wheel. The weight body 20 
includes a groove 22 at the contact surface 20a and at 
a longitudinally central portion of the weight body 20. 
The groove 22 includes a bottom surface 22a receding 
from the contact surface 20a in a direction away from 
the flange 40 of the wheel and a pair of side surfaces 
22b extending from the bottom surface 22a to the con- 
tact surface 20a at width ends of the bottom surface 22a. 
[0040] The groove 22 includes a radially extending 
portion 22c which extends in the radial direction of the 
arc extending along the flange 40 of the wheel and an 
axially extending portion 22d which extends in an axial 
direction of the wheel. The radially extending portion 22c 
has a depth equal to or greater than a thickness of the 
clip 30 in order to engage with the clip 30 when the 
weight body 20 is caulked. The axially extending portion 
22d extends in an axial direction of the arc and has a 
depth nearly equal to the thickness of the clip 30. The 
weight body 20 has a surface 20b which is perpendicular 
to an axis of the wheel when the balance weight is at- 
tached to the wheel and is distanced apart from a radi- 
ally extending portion 42 of the flange 40 of the wheel, 
and a surface 20c which is perpendicular to the surface 
20b and is distanced apart from the curled portion of the 
flange 40 of the wheel. A groove does not need to be 
formed at the surface 20b or the surface 20c of the 
weight body 20. 

[0041] The configuration of the weight body 20 and 
the formation of the groove 22 are formed by casting at 



a high efficiency and at a tow cost. 
[0042] The clip 30 is provided with elasticity namely, 
a spring characteristic. The clip 30 extends so as to con- 
tact an axially outboard surface of the radially extending 

s portion 42 of the flange 40 of the wheel, and an inside 
surface of the curled portion of the flange 40 of the wheel 
and is folded hack at an end portion 41 of the flange 40 
to hold the end portion of the flange 40. The clip 30 in- 
cludes a radially extending portion 30c which extends 

10 in the radial direction of the arc extending circumferen- 
tially along the flange 40 and an axially extending portion 
30d which extends in the axial direction of the wheel 40. 
The clip extends along the bottom surface 22a of the 
groove 22 of the weight body 20. The radially extending 

is portion 30c of the clip 30 has an engaging portion 33 
where the clip 30 engages with an engaging portion 23 
of the groove 22 of the weight body 20. 
[0043] The clip 30 is fixed to the weight body 20 by 
disposing the clip 30 in the groove 22 of the weight body 

20 20 and caulking at least a portion of the pair of side sur- 
faces 22h of the radially extending portion 22c of the 
groove 22, thereby fixing width end portions of the clip 
30. 

[0044] More particularly, as illustrated in FIGS. 13a 
25 and 1 3b, a portion 60 of each side surface 22b, from the 
position distanced apart by the thickness of the clip 30 
from the bottom surface 22a of the groove 22 to a sur- 
face 20a of the weight body where the weight body 20 
contacts the wheel, is caulked by pressing that portion 
30 60 by a punch 50 so that the portion 60 projects over 
and engages with the width end portion 30a of the clip 
30. 

[0045] However, with the caulking structure illustrated 
in FIGS. 13a and 13b, the weight body 20 should have 

35 a relatively large ductility, and the portion 60 should have 
a relatively large dimension in order to obtain a relatively 
large thickness of the caulked portion 61 . 
[0046] Alternative and more preferable caulking 
structures are illustrated in FIGS. 1 1 a and 1 1 b and FIGS. 

40 12a and 12b. 

[0047] In the caulking structure of FIGS. 11a and 11b, 
before fitting the clip 30 into the groove 22, the opposite 
width end portions 30a of the clip 30 are tapered or 
chamfered. The tapering or chamfering may be accom- 

45 plished by pressing, grinding or machining. The depth 
of the radially extending portion 22c of the groove 22 is 
greater than the thickness of the clip 30, hut the dimen- 
sion of the portion 60 is smaller than the dimension of 
the portion 60 of FIG. 13a. Then, portions of the weight 

50 body 20 along the side surfaces 22b of the groove 22 
arc caulked by pressing. 

[0048] The caulked material 61 in the caulking struc- 
ture of FIGS. 11a and 11b is less than that needed in 
the caulking structure of FIGS. 1 3a and 1 3b. As a result. 
55 in the caulking structure of FIGS. 11a and 11b, flow of 
the caulked material is smooth and a relatively high ri- 
gidity of the caulked portion is obtained. Further, a press 
machine having a smaller capacity than that of the press 
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machine used in the caulking structure of FIGS. 1 3a and 
1 3b can he used. Furthermore, the ductility of the weight 
body 20 can be less than that needed in the caulking 
structure of FIGS. 13a and 13b. 
[0049] In the caulking structure of FIGS. 12a and 12b, 
before fitting the clip 30 into the groove 22, the opposite 
width end portions 30a of the clip 30 are tapered or 
chamfered. The tapering or chamfering may he accom- 
plished by pressing, grinding or machining. The depth 
of the radially extending portion 22e of the groove 22 is 
nearly equal to the thickness of the clip 30. Then, por- 
tions of the weight body 20 along the side surfaces 22b 
of the groove 22 are caulked by pressing. The die of the 
press machine 50 may be concave at a central portion 
of the die so as not to push the clip 30. 
[0050] The caulked material 61 in the caulking struc- 
ture of FIGS. 12a and 12b is less than that needed in 
the caulking structure of FIGS. 1 3a and 1 3b. As a result, 
in the caulking structure of FIGS. 12a and 12b, flow of 
the caulked material is smooth and a relatively high ri- 
gidity of the caulked portion is obtained. Further, a press 
machine having a smaller capacity than that of the press 
machine used in the caulking structure of FIGS. 1 3a and 
1 3b can be used. Furthermore, the ductility of the weight 
body 20 can be less than that needed in the caulking 
structure of FIGS. 1 3a and 1 3b. Further, since a vacant 
space in the groove 22 of the caulking structure of FIGS. 
1 2a and 1 2b is smaller than that of the caulking structure 
of FIGS. 11a and 11b, the density of the balance weight 
of the caulking structure of FIGS. 12a and 12b is greater 
than that of the caulking structure of FIGS. 11a and 1 1 b. 
As a result, the longitudinal length of the balance weight 
of the caulking structure of FIGS. 12a and 12b may he 
shorter than the longitudinal length of the balance 
weight of the caulking structure of FIGS. 11a and 11b, 
and thus may be easier to manufacture and fix to the 
wheel. 

[0051] Usually, a surface treatment by electrodeposi- 
tion coating is applied to the weight body 20, and a sur- 
face treatment by galvanizing or electrodeposition coat- 
ing is applied to the clip 30. 

[0052] When the balance weight 1 0 is attached to the 
wheel, the clip 30 elastically engages with the flange 40 
of the wheel. 

[0053] After being attached to the wheel, the balance 
weight 10 and the wheel engage each other as follows. 
With a centrifugal force acting on the weight body 20 
when the wheel is rotated, the weight body 20 is sup- 
ported by the curled portion (end portion) 41 of the 
flange 40 of the wheel from the outside, because the 
weight body 20 contacts the inside surface of the curled 
portion 41 . With a radially inward force (gravity) acting 
on the weight body 20, the weight body 20 is supported 
by engagement between the engaging portion 33 of the 
clip 30 and the engaging portion 23 of the groove 22. 
[0054] With an axial force acting on the weight body 
20, since the clip 30 elastically holds the curled portion 
41 of the flange 40 and the weight body 20 engages the 



clip 30 by caulking at the engaging portion 23, the weight 
body 20 is supported by the flange 40 of the wheel via 
the clip 30. 

[0055] In a circumferential direction of the wheel, the 
s weight body 20 and the clip 30 engage each other by 
means of the groove 20. 

[0056] Thus, the weight body 20 and the clip 30 are 
fixed to each other in all directions of the wheel. 
[0057] Next, portions unique to each embodiment of 

10 the present invention will he explained. 

[0058] Wrth the first embodiment of the present inven- 
tion, as illustrated in FIGS. 1 - 3, the weight body 20 has 
an engaging portion 23 at the pair of side surfaces 22b 
of the radially extending portion 22c of the groove 22. 

is The weight body 20 engages with the clip 30 at the en- 
gaging portion 23 of the weight body 20 in an at least 
radially inwardly direction of the arc along the flange 40. 
[0059] The engaging portion 23 of the weight body 20 
includes projections 23a prospecting from each of the 

20 pair of side surfaces 22h toward an opposed side sur- 
face. The engaging portion 33 of the clip 30 is formed 
at a position corresponding to the projection 23a of the 
weight body 20, and includes a recess 33a for engaging 
the engaging portion 23. The projection 23a of the 

25 weight body 20 and the recess 33a of the clip 30 engage 
each other. 

[0060] When the projection 23a of the weight body 20 
and the recess 33a of the clip 30 engage each other, the 
engaging portion 23 of the weight body 20 engages the 

30 clip 30 in radially outward and inward directions of the 
arc along the flange 40 and thus cannot move relative 
to the clip 30 in the radially outward and inward direc- 
tions of the arc along the flange 40. 
[0061] With the second embodiment of the present in- 

35 ventton, as illustrated in FIGS. 4-6, the weight body 20 
has an engaging portion 23 at the pair of side surfaces 
22b of the radially extending portion 22c of the groove 
22. The weight body 20 engages with the clip 30 at the 
engaging portion 23 of the weight body 20 in an at least 

40 radially inwardly direction of the arc along the flange 40. 
[0062] The engaging portion 23 of the weight body 20 
includes projections 23a projecting from each of the pair 
of side surfaces 22b toward an opposed side surface. 
The engaging portion 33 of the clip 30 is formed at a 

45 position corresponding to the projection 23a of the 
weight body 20 and includes a recess 33a for engaging 
the engaging portion 23. The projection 23a of the 
weight body 20 and the recess 33a of the clip 30 engage 
each other. 

50 [0063] When the projection 23a of the weight body 20 
and the recess 33a of the clip 30 engage each other, the 
engaging portion 23 of the weight body 20 engages the 
clip 30 in radially outward and inward directions of the 
arc along the flange 40. 

55 [0064] Further, the weight body 20 includes a pillar 24 
at the bottom surface 22a of the radially extending por- 
tion 22c of the groove 22. The pillar 24 extends in a di- 
rection away from the bottom surface 22a. The pillar 24 
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has a head portion. The clip 30 has an aperture 34 for 
letting the head portion of the pillar 24 pass there- 
through. The head portion of the pillar 24 is caulked after 
the head portion of the pillar 24 is caused to pass 
through the aperture 34 of the clip 30 when the clip 30 
is coupled to the weight body 20. 
[0065] Thus, the weight body cannot move relative to 
the clip 30 in the radially outward and inward directions 
of the arc along the flange 40. Further, the clip 30 cannot 
move out from the pillar 24 in an axial direction of the 
pillar 24 because the clip 30 engages the caulked head 
portion 24a of the pillar 24. 

[0066] With the third embodiment of the present in- 
vention, as illustrated in FIGS. 7 - 9, the weight body 20 
has an engaging portion 23 at the pair of side surfaces 
22b of the radially extending portion 22c of the groove 
22. The weight body 20 engages with the clip 30 at the 
engaging portion 23 of the weight body 20 in a radially 
inwardly direction of the arc along the flange 40. 
[0067] The engaging portion 23 of the weight body 20 
includes tapered portions 23b formed at the pair of side 
surfaces of the groove 22. The tapered portions 23b of 
the engaging portion 23 of the weight body 20 are ta- 
pered such that a distance between the pair of side sur- 
faces 22b of the groove 22 is decreased in a direction 
toward radially outward in the radial direction of the arc 
along the flange 40. 

[0068] The engaging portion 33 of the clip 30 is 
formed at a position corresponding to the tapered por- 
tion 23b of the weight body 20 and includes tapered por- 
tions 33b capable of engaging the tapered portion 23b 
of the weight body 20. The tapered portions 23b of the 
engaging portion 23 of the weight body 20 and the ta- 
pered portion 33b of the clip 30 engage each other In 
this engagement, the weight body 20 engages the clip 
30 at the engaging portion 23 only in the radially inward 
direction of the arc and cannot move relative to the clip 
30 in the radially inward direction of the arc. 
[0069] With the fourth embodiment of the present in- 
vention, as illustrated in FIGS. 10 - 11b, the clip 30 has 
opposite side surfaces which are tapered in a thickness 
direction such that a distance between the opposite side 
surfaces is decreased in a direction away from the bot- 
tom surface 22a of the groove 22. 
[0070] Further, the clip 30 has the engaging portion 
33. The engaging portion 33 includes the recess 33a (as 
in FIG. 2) which is formed at each width side of the clip 
and recedes from the width side toward a width center 
of the clip 30. When the side surfaces 22b of the groove 
22 of the weight body 20, the caulked material 61 moves 
into the recess 33a of the clip 30 and the caulked portion 
61 of the weight body 20 and recess 33a of the clip 30 
engage each other in the radially outward and inward 
directions of the arc. 

[0071] During testing, it was confirmed that when the 
width sides of the clip 30 were chamfered in the thick- 
ness direction thereof, coupling between the weight 
body 20 and the clip 30 was strengthened, so that only 



the engaging portion 33 of the clip 30 was as needed to 
couple the weight body 20 and the clip 30 even though 
the engaging portion 23 of the weight body 20 was not 
provided. 

s [0072] According to the present invention, the follow- 
ing technical advantages are obtained: 
[0073] First, since ductile cast iron is used for the ma- 
terial of the weight body, environmental concerns asso- 
ciated with a balance weight made from lead are allevi- 

10 ated. 

[0074] Second, since the weight body is formed by 
casting, the manufacturing cost is low. 
[0075] Third, since the clip and the weight body are 
coupled to each other by caulking, the surface treatment 
is of the weight body and the clip is not deteriorated. 
[0076] Fourth, since the pair of sides of the groove are 
caulked, the coupling strength of the weight body with 
the clip is sufficient. 

[0077] Fifth, in a case where the weight body has an 
20 engaging portion at the pair of side surfaces of the radi- 
ally extending portion of the groove, and the weight body 
engages with the clip at the engaging portion of the 
weight body in an at least radially inwardly direction of 
the arc, engagement of the weight body with the clip is 
25 strong. 

[0078] Sixth, in a case where the engaging portion of 
the weight body includes projections projecting from 
each of the pair of side surfaces toward an opposed side 
surface, the weight body and the clip engage each other 

so jn radially outward and inward directions. 

[0079] Seventh, in a case where the weight body in- 
cludes a pillar at the bottom surface of the radially por- 
tion of the groove and the clip has an aperture for letting 
a head portion of the pillar pass therethrough, if the head 

3s of the pillar is caulked after the head portion of the pillar 
is passed through the aperture of the clip, the engage- 
ment of the weight body with the clip is further strength- 
ened, especially in an axial direction of the pillar. 
[0080] Eighth, in a case where the engaging portion 

40 of the weight body includes tapered portions formed at 
the pair of side surfaces of the groove, the weight body 
is prevented from moving relative to the clip in the radi- 
ally inward direction of the arc. 
[0081 ] Last, in a case where the clip has opposite side 

45 surfaces which are tapered or chamfered, a high rigidity 
of caulking can be obtained, though the amount of 
caulked material is small. 



50 Claims 

1. A wheel balance weight (10) comprising: 

a weight body (20); and 
55 a clip (30) fixed to said weight body (20), 

wherein said weight body (20) is made from 
ductile cast iron, said weight body (20) defines 
a longitudinal portion extending in an arc along 
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a flange (40) of a wheel to which said wheel 
balance (10) weight is to be coupled, a radial 
portion extending in a radial direction of said 
arc, and a configuration including a contact sur- 
face (20a) at which said wheel balance weight s 
(10) contacts said flange (40) of said wheel, 
said weight body (20) including a groove (22) 
at said contact surface (20a) and at a longitu- 
dinally central portion of said weight body (20), 
said groove (22) including a bottom surface io 
(22a) receding from said contact surface (20a) 
and a pair of side surfaces (22b) extending from 
said bottom surface (22a) to said contact sur- 
face (20a) at width ends of said bottom surface 
(22a), said groove (22) including a radially ex- is 
tending portion (22c) which extends in said ra- 
dial direction of said arc and has a depth equal 
to or greater than a thickness of said clip (30), 
said weight body (20) and said groove (22) be- 
ing formed by casting, 20 
wherein said clip (30) is provided with elasticity, 
said clip (30) extending along said bottom sur- 
face (22a) of said groove (22) of said weight 
body (20), said clip (30) being folded at an end 
of said flange (40) of said wheel so as to hold & 
said flange (40) of said wheel, said clip (30) in- 
cluding an engaging portion (23) for engage- 
ment with said weight body (20), and 
wherein said clip (30) is fixed to said weight 
body (20) by disposing said clip (30) in said so 
groove (22) of said weight body (20) and caulk- 
ing at least a portion of said pair of side surfaces 
(22b) of said radially extending portion (22c) of 
said groove (22), thereby fixing width end por- 
tions (30a) of said clip (30). 35 

2. A wheel balance weight (10) according to claim 1 , 
wherein said weight body (20) has an engaging por- 
tion (23) at said pair of side surfaces (22b) of said 
radially extending portion (22c) of said groove (22), 40 
said weight body (20) engaging with said clip (30) 

at said engaging portion (23) of said weight body 
(20) in an at least radially inwardly direction of said 
are. 

45 

3. A wheel balance weight (10) according to claim 2, 
wherein said engaging portion (23) of said weight 
body (20) includes projections (23a) projecting from 
each of said pair of side surfaces (22b) toward an 
opposed side surface. so 

4. A wheel balance weight (10) according to claim 2, 
wherein said weight body (20) includes a pillar (24) 
at said bottom su rf ace (22a) of said radially extend- 
ing portion (22c) of said groove (22), said pillar (24) 55 
extending in a direction away from said bottom sur- 
face (22a), said pillar (24) having a head portion, 
said clip (30) having an aperture (34) for accommo- 



dating said head portion of said pillar (24), said head 
portion of said pillar (24) being caulked after said 
head portion of said pillar (24) is caused to pass 
through said aperture (34) of said clip (30) when 
said clip (30) is coupled to said weight body (20). 

5. A wheel balance weight (10) according to claim 2, 
wherein said engaging portion (23) of said weight 
body (20) includes tapered portions (23b) formed at 
said pair of side surfaces (22b) of said groove (22), 
said tapered portions (23b) of said engaging portion 
(23) of said weight body (20) being tapered such 
that a distance between said pair of side surfaces 
(22b) of said groove (22) is decreased in a direction 
extending radially outward in said radial direction of 
said arc. 

6. A wheel balance weight (10) according to claim 1 , 
wherein said clip (30) has opposite side surfaces 
which are tapered such that a distance between 
said opposite side surfaces is decreased in a direc- 
tion away from said bottom surface (22a) of said 
groove (22). 
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FIG. 4 
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FIG. 7 
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